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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display element bright in brightness, high in contrast and 
capable of preventing the deterioration of a refraction 
lens effect and a diffraction grating effect by a spacer 
buy specifying the relation between a counter gap of 
substrates and a minimum width of a slit of a stripe like 
electrode and providing columnar spacers so as to hold 
this counter gap. 

SOLUTION: At least one side of a pair of pixel electrode 
14 and counter electrode 13 holding a liquid crystal layer 
therebetween and forming a pixel is provided with an 
electrode consisting of conductors to be periodically 
arranged. At this time, the pixel electrode 14 and the 
counter electrode 13 are provided with the structure 
that a conductor part 13a and a slit like non-conductor 
part 13b are arranged in the stripe shape. Then, when 
the distance between the first, second substrates is 
defined as D. the minimum width S of the periodically 
arranged slit like non-conductor part 13b of the pixel 

electrode 14 and counter electrode 13 is larger than 2Dtan(7t/9), and further, the columnar 
spacers 1 are formed on the first substrate or the second substrate so as to hold the distance 
D. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



• PAGE 48/83 ' RCVDAT 6/28/2007 12:41:17 PM [Eastern Daylight TimeJ * SVR:USPTO€FXRF-3/10 * DNIS:2738300 * CSID:9497527049 * DURATION (mm-ss):31-36 



Jun.28. 2007h1 0 : 58AM MacPherson, Kwok, Chen & He i d 



No. 0169a 2P. 49 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



PAGE 49/83 1 RCVDAT 6/28/2007 12:41:17 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-3/10< DNIS:2738300 * CSID:9497527049* DURATION (mm-ss):31-36 



Jun. 28. 2007 1 0:59AM MacPherson, Kwok, Chen & H e i d 



No. 0169 P, 50 



<1f»fl#gftffJr OP) (12) & |U !f# ]ft & $g (A) UlW?PfflBi&W*«J 

^HIW -90708 

(43)&BHB Jp|«10*(lS98)4^10B 



(51)Inta' i»B)JE^ F I 

G0 2F 1/1343 G0 2F 1/1343 

1/1339 5 0 0 1/1339 60 0 





ffrBWa-243931 


(7i)a»tA 


















*££8^(1996) 8^17B 




w^njft/ii«m$iz^iiiBr72»iifi 










£* 




























(72)$fi9Hf 














ft 
















(72)58^* 


8k— 




























(74)«SA 






(54) [fB^Ofc**] 











(57) [£&5 J_3 

[SPSS] ?>yAr=g3a$*L6x^— ty-c^ijflAfi Ua i 3 b S 



*B«*«>**ft«M* M -f :/0lM€IMf LftlMUK 




PAGE 50/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/10 * DN)S:2738300 * CSID:9497527049 * DURATION (mm-ss):31-36 



Jun.28. 2007 1 0:59AM. • MacPhe r son, Kwok, Chen & He i d 



No. 0169 P. 51 



a)atfiiW2 0)i6«[ia)Wiairp , lflRftDfcLfct*. *h 

[»#£ 2 ] HEX*— y— ttftSiStef&K * * * 

«. rax h^-f 7«B±i=««**fcz 

tiff ^JS 0 ) OTH^^-'y-ttB&HX h 5 



COOO 1] 
[0002] 

[0 0 0 3] -teWlwZH^CD^^^^Sli, 
&Bftttfir*B&*tito£4>Sft££i::B-ra. Lfc/>< 

[0004] S55*^^fta>a$ia**teT4i**3Eia(* 



(0 00 5] ftafiTFtt, Bft«*i&BtL<P^iRaS* 

B*B*B^**-f^oJiaA«**J:M**± 

C 0 0 0 8 ] Tfl*. flWAtfBffitfHlft] 

ft0ftftfiUfctiKK£3*U Bff*«Bi*P**i4BBMa) 

fc<b**J:5*aB*Jh., BftffiStVBBaBSittKT? 
to 0 0 7] 5»«*»B»fll*. *(&rtyv-(D»** 

L««««*«B»6*it«B«tte»ft6**»fc+* 
to oo a] cn&fl>»ai?i±*ttattffltjte 
■»jW»ttici=XT- u *x#±ct: u*^ t l\5mb 

A<&6. C4tf=ttU B*«*^4siH«lBl=JSI*4Ba 
«"TBB*BBr 4fc»fctf U 7— KSft;Ktt<D»H*ifi 

y, ftaattBicfcMtaaa^Tfiapj** 

Cfl>Ci:l*ISJ»l=3fe«!ka*iltorL*ai:lO 

tooo9] tt*d)jaa*^5si^i*aia* 

{0 0 10] cdE>A9«nHCMA1-«feAi=. 

BSfta-T-Afciitf*. saa^fl!)Btt*Jitfi*n. 



PAGE 51/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] * SVR:USPTOHEFXRF-3/10 * DNIS:2738300 * CSID:9497527049 * DURATION (mm-ss):3M6 



Jun. 28. 2007 1 1:00AM MacPherson, Kwok, Chen & Heid 



No. 0169 P. 52 



1 7 29331?fi^rl^ *fcWS-2984 

*to>i*f hfr-tt tstM*#»^ * y x* y -xcs < 

Coo 1 2] -tt(cz4i&<0^a»^S5ff(=fflt^4i* 
t*. ISa*»itU 2l«a)SfiWfcKifijJSfcJgSitoja^ 

tflTfe*. f$R2pe-1 7 2 9 3 5, 4$ 

ltfcflJaiLfcW«V6-1 7 2935, ttSH¥6-2 9 

[0 0 1 4] 133 31*. Z<D*5tmM<Dl8ia*&*m* 
[00 15] 

* ^ £ ft ft* & C £ £ B M £ f & - 
Coo i a] *fc, lc*4JSlffu> 

[0 0 1 7] 



»i*fctt»2<osteco«if3air^««ic^*K 

[0 0 18] Cfl!)X^-W3feiSifltt1SBS[Av^*y. fil 
Sax h 5 ?Hte±lcifcfiJrt- * J: 5 IC L X t * t\ 

[00193 nasax^— ttwrax h^-r^tt 
««±fl>»*ttBi=KttT * k u r * * t\ 
[0020] **i=, ■rBx^-iHDHiff*** man 

[0021] *«K*asa«3K : Pa5flf5SaT* 

[0 0 2 2J ca>jaas«3ft^i±. #oo*icfcux**!i 
wr= & T * c * ic * y 

[0 0 2 3] CZ-C, H*fL#>Xtt*fcf* % ifejS.^S* 
jtSSWlcftfc^iztlcjryAWLfcSfeeaff^lt^sa 
[0024]^, MffflftftUlfci*. SA»?dDR* 

CO 0 2 5) B!lfU>XM^I§]tf«7»ai=*«3fctt 

art, 2ttia±0«ft:frfi<DJ£#»i-^*-;u (S) « 

[0 0 2 6] 12 1 (a) tt % ZOffiA£9I?d)lH 

»»<o«a«a^iMsaiwi«i=3i+ia-c**a 01 

(00 2 7)01 (b) I^Lfc^rafflStfAX^L/ 

T4te*. ±TS4S3 1, 3 2[c^K^an*ma 

^wagtS^^aSd, 8 4^$i%M3 3b. 3 4 



PAGE 52/83 * RCVO AT 6/28/2007 12:41:17 PM (Eastern Daylight Time] < SVR:USPTO-EFXRF-3/10 * DNIS:2738300 * CSID:9497527049 * DURATION (mm-ss):31-36 



Jun.28. 2007 1 1:00AM MacPhe rson, Kwok, Chen & Heid 



No. 0169 P. 53 



b£^ft^Cl/2fc^5 L r*LXttlS]i*-tf-&o ±Tffi 
^K?3S, 3 6«>ffi|fii*«*raC*Afct, XAJB4 0 

3, 3 4f=«E«fiittrt-*fc, &fcE#«A<£±t&o 
(00 2 8J C<0£?fr*:7u^ffiJUf::#tf>l&& 

Cf ) izAyatwr*. 

[0 0 2 9] 02 (a) 752 (f > f*. ±T£Ua3 K 

[0030] 02 (a) 7bS (c) r±«ffifeE[JJbaRiO« 
£*SU IS 2 (d) fct*L (f) fiBEETltaBScDtt!S 

[003 1] 02 (a) fc<fctf (d) li±TS*S0)BJi 

ci^d 0 fc^L\rStei2p|T(c«tQrfcy, 02 (d) 

[0032] 02 (b) I4 % T3M5320H&3 4£0 

s^rH^fcj6<c, ttAi§aAtt*aft&«?&JHM)ii 

toy. H2 (a) f=^r*5(C, »^M|*A««tt*J:*< 
«CD#™«K**. (212 (c) l*T£4£3 2<» 

U Jfc«4E3 1<OA*lOM3 3l*|H*£^»fCJBBt 

3, 3 4i*MmM<=ttniri*t» 02 (f) 1=* 
sfe*®(c«*flifift^*i»oatjBL3a«*fltoy* ®^ 

«. +fcto%* «<£&*pB»<0«A#*a>K*H*«*#ta* 

fc**. SffiSWiBUftl^ttlBTf^aA*™ 
MaMffAiP0±^^T^-C«i|i$&Sr=«4^r= 

£So o*y, jftA»^y^h*rt)^2ajt«)a4dc 

[0034} *C-C* 01 (a) l=«*Lfc*$l=, ± 
HJS 3 3 h?*?#«WMP3 3»«MW 

^{*Sii3 4 a tttmWMa 4 b«^trMlfi(cKS 



mSatteSttA! 3 4b *fcli 33b l=«lRlt * 5 
[0 0 3 5] Ctf>*3£. ±T*iS(0.*AHaa*lfi]Jft<ra- 

<. zonsk. smelts jRA^x^L/*fawttss* 

10 0 3 6) »A$»MI4, ««*«li»-3Xfi&*^ 

yBww *<&x. *jt**y«tos*fc£±*<y»^a* 

[003 71 C0>J:3i::. $A&?0)?'l'l»2rrP!]0>2&l 

±«>aftft*i»fc^*ictt, (b) a>«?BMflis 

*V**w*»A»rt*Mil\ ttA»7BNC±T« 
fcLX*Htt«)»A£ft'6 = i^'C&- *A 
[003 8] «3*y. SKA^36<ttI£*fl]taLrL^L* 

[0 0 3 9] Rtttoi::, ?/Uh$f<5>>:£i°]<&£Efe&j&*2 
^±fc*5>TBE?J<hLXI*. *?WH3aL 7>-?L>4V 

[0 0 4 0} MttSSfcUX^ Sffi<D»^»13 
[004 1] 1toi&0)Z5tj:&®fc-j&£-mmtoV&lkM 

a«cti=jty* aA^a>iB#*A<**ioiA«i««B^ 

A<X^*o 

[0 0 4 2] C0*3fcEUl!fcS'S< LCDI1 pfc3c^ 



PAGE 53/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-3/10* DNIS:2738300* CSID:9497527049* DURATION (mm-ss):31-36 



Jun, 28. 2007 1 1:01AM MacPherson, Kwok, Chen & Heid 



No. 0169 P. 54 



SlUctttv «ft#«**;i/ h 7 * 7 t L < \t*Jb h * 

[0 0 4 3] #B**»SL*^*«Af** 2*flW±l! 
[oo 4 4 J zeO*3ttBII»fl*ifta»r*»*<0»J*tt, 

[0045] $M>w#4>fl&A<;fc£i*fc, 
l5]HSlSa**tfciSIHEft1irfcb>r, <J>ft < 1 1 1 SsBfec: 

s> 

S/2DS1 a n (7T/9) 

(DB8fiR*«5Rfc S *VT t^* c fc tfMMt £ ft *> z £ jW& 

[ 0 0 4 S 3 EllfiftTOftftfttthm* • A N d [CfS# 
[004 9] T«cos l ((ANd-7r)/A) 



flr*#*©fi;*ffl£ft/J*IB0fc**y. dltWSIiJf 

[0 0 5 0] cOtffr*, BtfHft? <Dft»SWai&l*A N 
dECtt#U ANdf^^UTfiflfi^^^Clt*^^*. 

#4ffl^fcPBBS»*SW-L.TL*5, *fc. ANd 
ff*L<**l*fc* ft#ft»3L^£ri<ft*;ftftl* 0 
[0 0 5 1] *ftW#*t** *»SLtt»**yfi£:U^ 

y, KiLttirai^^tmtt. 

[0 0 5 2] BI3|=B+E5I]I*, ;M»?*««EI=9 0 
' 0«LfcKfl| % M 2 0 

[0 0 5 3] c<D£j&0Jtf, «A*»*ffl^t«ftjHF 

fc. C*lb(w-3^X^T5tt^T4. 
[0 0 5 4] WlO«^^CI>»AA«X^>HflilB 

*«aKttttT?fc*. ft*wft«fcur. ig4iz^te^ 
«»*»if*ct*«-e#*. iaa®ft0£$TiB4f= 

*ttT?HBH44lXU**. ^(D«|S3 3<DW«»»3 3 a 
ttWWfcft 3 3b i«>«* tt«T 4 1 3 3 a <3 3 b 

[0 0 5 5] 05 (a) fc^tflaS (b) ft, S«<0E 

*SI=E«4*i*«B»ttfcftoXL^. 
[0 0 5 6] LCD34tt^(an?©lKH»«*Afc 



PAGE 54/83 1 RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time]* SVR:USPTO£FXRF-3/10< DNIS:2738300* CSID:9497527049 * DURATION (mm-ss):31-36 



Jun.28. 2007 1 1:01AM MacPherson, Kwok, Chen & He i d 



No. 0169 P. 55 



fastis imv&Bo>m&ft¥im%ftmm&tt*t 

[0O5S] — ^ RS/2D^tan (7 7T/1 S) 

[0069] tan ^RS/2D^t 

an (7^/18) 033®, ^Ktttan (*/ 
6) ^RS/2D^tan (7T/3) (0,150. <fcy&£ 
Kitten <RS/2D^ten <7 

1 B) (OlSffllC, *e,|C»*U<ltt a n (7T/4) < 
RS/2D^an (?r/3) 0>«ErtK*5^X* ®M 

K«*<«fc U*l*S#* 1 MM:Mt«C * l=* 
CO O 9 1 1 d&, 

(RS/2D) > t a n (7 tt/1 6) 

[0 0 6 2] ee(=-Pi^-ci*. HSirofS 



[0 0B4] &T(:i * 0 JSfcK 0^X09 ft £C/H1 o 

[0 0 6 5] ®m*®m±. B#T*n, „ n 4 A'EE 

fc*n, . n 2 <0ttl*1 : lTf**Ct* 
in&iiTi** CM. 0*;U7* : ft^ODJBI 

AIL 637. XSA^UIERft* H7S) 4 Ifctfo 

[ooee] *ft*<MMi=a Ufc* 1 <7>* *f 
fcfcti*. 09 (c) |z^*9f=, Wg*fliADW*H 

«**<-«ftftn, *#4* L^U EEEpttJ&SltEE 

»c=»j»B»^^y» 010 (b) ic^-r*5icRs 

[0 0 6 7] -2r v RSfill*. Ka»?tfMttM«)^r 

*Btt*»*l*. 1211 0 (o) fcftttMri:**. *o 
T\ VonBfG)JSm#A f r», *<c*t5Wn, It, ee(c^ 
L BJffWn, t<t4(SWn, I*, RSjry 

[0 0 6 S] CCT?, EE»I*-«ftffl«$X*y, R 
t&Stfftftt Wn, :Wn 2 =1 : 1 0*{tf** 5^ 

o*VL EE^<0(SftRsSU<0»SJ:y^* 

Ot, Wri! :Wn 2 =1 : I <7>«¥k(*^^r w i A< 
[0 0 6 9] Sig^-y>/*:£:|-J:y EEM^RS 

S ©fSA< J: y ** t #4 % «SO>36^ ^ tot^«H^4fe 
>Wn, £«cy, B«»Mi**«»6.*Ltt<a:'DTU* 

[0 0 7 0] ia±«atWI=fc^T. Xh7^^W 



PAGE 55/83 1 RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-3/10 * DNIS:2738300 * CSID:9497527049 x DURATION (mm-ss):31-36 



Jun.28. 2007 1 1:02AM MacPherson, Kwok, Chen & Held 



No. 0169 P. 56 



[oo7 n ®K®&*[iwmo>m&fttfLmm 
y. EEtf>«Ba*±attf>tttt* 

«. 

CO 0 7 3] ca**ft£MKSt*TMA«9S? 
i=*lt*»»»*a>«B€, 05 (a) »J:tfBB5 
(b) tiJbyjRWt*. 

COO 7 4J 0 5 (a) l*»EmWPB#lcfclt*jBA# 

^a>«»f«iB8W^wrTOiaT5Ay. 0s (b) i*s 

[0 0 7 e] ±fiaiftR3o*s*(;TaAE3t3 6© 

[0 0 7 6] ±«SS3 3fc*OfTSfta 4l=Sffi*atD 
TSfc, 05 (b) l=9?J:3ttJ4&AR8*ft*'*£ 

liKC£fcl\, Ifc^ot, ;T$&<Z) SQUISH 5 (b) ir 

aw*******:*. 

[OO7B105 (b) !CiRf#&*»roffl51Jf* % 0 5 

r= ^ u n«s g ifi t t u o x n y , a 
[00.70] *«BjicaLfcKz<o*-f^«aft 

Co 0 8 0] *«flfl©3aftft93R?-i=34Lfc*2a)*-f 
01 1l=w+S«f*fcS*ifacfctf'e£*. 



coo a 1] n 1 K*, iisiasn»*5tLfc^fl>i?* w 

©Xh^-f ^a»BE-ra*«3 3J5*tf 3 4fcHa£U 
£8«<&«Htt»3 3a^(/3 4a(0M^«S*S 
3 3b£J:tf3 4b<&tefc£&&-t€>J:, 33a<33 
b. 34a<34bT?&<&, JM)|%tMP3 3bt 34b 
<JD+*(::Hfl4l«, ^ft* ftWEfrtt 3 4 a , 33 a 

[0 0 8 2] «S*»3 3 a^fcl±3 4a(±, * 

[0 0 8 3] |2|1 2 (a) *J;tfHl 2 (b) li, tgtt 

[0 0 8 4] *«W*6l*-<0 

r, 

tan (tt/9) ^SS/D^tan (7tt/18) 

©M««Wb*:;fcicjty, *y«*ifc#ftdH**ft* 
9) tttt*rSi<DB*^#(0^A«a<4y 

So 

[OOfiS] SS/Dtft an (7 jt/1 8) £ 

[008 6] tan (7c/ 6) ^SS/O^t a 

n (7 7T/1 8) flffiBfz* #£U<I* t a n (*/ 
6) ^SS/o^un (;r/3) OttBlr. J:UW 

L<l*tan <SS/D^tan (77T/1 

8) 0ttB£« *6l^»#U<l*tan (7T/4) <S 
S/DSt an (tt/3) tt^SflfcfclVt , EJWftfc 

[0 0 8 7] C(D*2^^^3f<0^a^ : ? L l^^^ 
ffl«REtFEfc<J)fiaiCWa$tt[tt^»«*«T?& 

<ty*-#4t« TO5fiA^*y*A»« t *ftttt< 
[0 0 8 8] iiS^rt*ti-53Sfirtlc33i\T« 



PAGE 56/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Timel * SVR:USPTO-EFXRF-3/10 * DNIS:2738300 * CSID:9497527049 * DURATION (mm-ss):31-36 



Jun. 28. 2007 11:02AM MacPhe r son, Kwok, Chen & H e i d 



No. 0169 P. 57 



[0 0 8 93 C0*5fc«J*<»»A3t***i=fcivc,, 

±TWgW^*l$D/2JilJ: 4 3D SIT*** 
[00 9 0] 1ttM % FE*fcf*REAt3D 

[00 9 11 *tzs D/2JctJ*2lt*lfdt, «A»7IZ 

[0002] 8i±<jQBa«R*afctB{cast*ci-c, 

^ftMiOiRjaiS^ttS^ffi/B fc*i*S! 2 0* -f *<7>aA 
[0 0 9 3] C©*?ft«««j&*fl-f4Jft»a^* : ?' 

(cfcMtft*a^a>*»*. hi 2 (□) fc*tf(sai"2 
(b) i=*y 

[Q 0 9 4] Ell 2 (a) ttftI£hEPAll*lC&lt*aA 

(b) tenttmmztitt&m&ftTvmfhtm+^m 

[0095] fcfc. ±&flJ83 5fc£tf"Fftffl&3 6a> 

Kw*iaii±i8o" rtv^fcy* a&«4 0<&a&# : ?■ 
[0 0 9 6] ±TS!£3 3, 3 4|Z«E£EPtot £ t, 
012 (b) f=***?fc* CfAftMffe 

«wwrti=sis»iat^iTi=Ba50Lr*5y, Mftractt 

[0097] (t^x. 'V-r* f-*<*«B*fRitt. *my, 
£®y5R*#*nirGfc*. («Eiy?<r 

*2*tft^o>^Uh7!>^€»ft. o*y, ^JUh^ft 
d>£a&f*2«tfc&. HI*. jftft»T»7-fXhLtt^ 

[009 8] «Kfk«g3«. 0 4M^f4l 

<b) I=***3«MIN:#*. (211 2 (b) l=*+» 



rattt^«y* 2ofl>(B**iRiic»(aci5ijBjynf. 

[0 0 9 9] C©*^lc*»Wli«(C3iaLfc*-f^iOa 
A«*S?I*, a-p©«#S»littSHH**ni:»* 
ft4oiB8f^***, J:yfflttW<t^TOMIcitt<»fi£ 

*;h<&fcy>. K^^aAs^3R?^y«bic^iBft«> 

[0 10 01 tC6t?, BJRWWft*!*, SJiAfl>*3l= 
«fttj^*lc < fciJSkSlttJB^«t3ft<tt*n 1 , 

*fci*i : i vtoiz.tifita$tix\rt* 

»^«*W=J:y» n, ; n 2 -1 : 1l£&t#y*? 

SttMWCAyN'tfc. *<7>i£&. REtfcttFF© 
n, ; n 2 =1 : 1 jtfl»fifc"C*<= < <^5^i:A<Sg 
[0101] UfcJ^-aX, 0- fixSSSRESl. 1 

[0102] ufru «i*ttsaiiariatt*fl)»<o/<7^ 

n, : n 2 =1 : 1 «fc LX t Al>. 

[o 1 ooi **wfl}aas*SiEi=affi**i« 
?L«lBJliia>«ft iw*rtr=#ftuxt* 

[0 10 4] »ft»^fl!>BSMl«o^x»ISIi+*. 
[o i OS] 4;MWMS«ttMab«tA*fflL«raAft? 

*HB(zs*t*9*BB»i+*cfci=*y, tvatAtt 

[0106] zotUofoR&ftm^Vl** *A»* 
* £ ^-f * K«ftfc h7 y ? L < li^U K y »> > 

[oio7] =a)^<^a>aA«M?a>^7£9Htt. 
5*-hpey^ffiyij*fflL^zt3&«<feysi*Lt». 

[0 108] ^CT?, 3.^+-AB«©«ftlt»B*» 



PAGE 57/83 1 RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/10* DNIS:2738300 1 CSID:9497527049 * DURATION (mm-ss):31-36 



Jun,28. 2007 1 1:03AM MacPherson, Kwok, Chen & He i d 



No. 0169 P. 58 



to 1 0 9] tf)J?Ltt. 3.^*-AB*|T?, S«±®A<» 

to 1 1 o] Lfctfor, »atf*sww, il-*-a 

[O 1 1 1] *fc> jn«QJ:?£. ®ffr«*<&ft»a«l 
An (~n 0 -n 0 ) (ZftSU 0 S IC^T* 5 ft SHI 

ANfiAn<&fl5£yj* 

to 1 1 z] wrD^^&jaaa^sfewtei+ssfcfia* 

it. tKTjfiLfcSC, T-cos* (ANd • 7C/A) -C* 
£*1&0)TK ANd/A = 1/20&&tfAlS3MWO 

A = 1/2 A ndf*. *5*(DAn d£&1b2? 
[0 113] Rf%^0V4 0 0 nm~7 0 0 nm^6 

ft&#£A$t£tf£>S£\ i&&tofiMtoJB&f$S:&ttA 

n t$i&@f5d 380nmlAnd<1 050 

nmfcfc6£d&$6Eart^&^ftf£JaS 350 nm 
*9/J**wa*, 1050 

i=ft*. -o-ti*. xmic£uiubu!:. 

CO 1 14] tL<tt, 0%f*tt0/{!/ KfWM OOn 
m«T*fc*¥6ife*Al**-t***** Ati*1***6 
Jfc0*j&«fi£A*Lfc£S, Andli, (A-50) 

[0 115] ±i!ft(7>Pltfl3fe^l5tt(7)*Sffl < t|s)^lC, And 



II, attest @»rl»^«l*tW]fflLXl^fc^ ft 

13 1 4K^TLCD<m8f£<0iftateli* E11<3 (a) ft 
£t/iS!l<i (b) KiK**?!-. «zs*yi0*{*x 

l c d 4 7 fcm*r «*i»jfl)Eai 

±fc«*8((8L*«SB"e**. BI1 3 (a) f^ffMfPJbD 
013 (b) IttKtoHM&tlxfiifF+t Dsn 

[0 1 1 7] sin 0~A/P 

xn-cfeft. ziDM^aas^nTi^^t. 1*0 

[0 1 18] LA>L* MRt&tt. ®»i$tt*<&flO)« 
ft is 

[0 1 1 9i *»wffbf*. i*atffM*«iodBB 

= 4 4 0 nm) jb<BU^Cfc*c£* ttSBLfc. 1 
ftBfffllttfl d e I^S*afc««»gD 

<&<>Btf>flf2. 3 8//m (A = 640nm) X*fe&. 
[0 12 0] ^t, fiftfttftfiliftt^X, 

swsBtswfi^aMbft^ratw^aifit, tow 

[0121] BBfe»££#%»^to&*%&£ft'? 

2, 6/im^FE+SS^36;/m 
[0 12 2) COJi^ftff^Wfttt-tSftftfA^fcK* 

+j— iw y ftsiJum^fftSE'r & - 1 1 ats 

to 12 3] *fc, *^^5iSL/i:^'f^ , 0?ffi J S,^^ 
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[0 12 4] Z<D$£, «B«»**«ffiLfc5fe**- 

T^X^-f i:LT* «*«)TN-UCP*««tJl 
[0 12 6) *»8flCO?SfttSc5?S^f±. 

^tt^rattt* Ode g *&0£&tf)ifc£AAt 

f *ct3WTf#jh-«, AXi:UrHH3bt«L%c:i:abqUII 

[O 1 2 6] EM 4I4. -BMCffll%b*t**>aL'J — 

7t^L 0 tt**u>^4 8t*yj|ayjiicftft**i, tt 

U 4 Q ftffift LfcttK. S^^V^SOlCA^t*^. 

Aswfc^a-csfcau m^u>X4 8^iiaufc^ 
fitt^ctm*^ *fc=bs»y 4bi*=f»* (ft 

[012a] **ur^i> ufclfc 1 <z>* •< ^*fcr*« 2 (?) 

i*teii sfcckiflsn 6i=*ya»wr*. 
[0 1 2 9) 1211 5^^-f»»^«ft»^sai** jwb 

At4:y**B-fl«>aa*^*^4 7i«^X4 8$ 

d*EitUfcafe«>W'*«3S-r*fcAfc«3feU>X4 8<0 

jRAobn^tty 4 9 ^Kitraaa^s* 4 7 tj&e 



[0 13 0) 01 6<Cn?1&te£!tt&£*&ft 

ffl U fc*35± H 2fc(7>$ ft £ #^ R G B (0 3 & £ $ £ t? Q 
•fc^355 7Sfflt\ Z4v*e*<0aSlC»j(t*-tf*. # 

7-f^*»*nnffe*i*. »**ttfc**«i«i»A 

5ii?4 7B, 4 7 b, 4 7cf=AHS*-Ct^. 

[0131] c<»A5ftttia*t* = ^l=J:y, 

[0132] **wicaufc>asi«*3RiF*T hy^x 

[0133] c®<|;9MIMll** 'M*#*Ta«9fl 

£tfHM SlcST. B301 7|r^ur, Att%*9M(Rn 
0>3«rai=, **Wi=Ob>^fc|3i*a>*ll6^t-&Bi 

^fcai^-c. sfAsicAfltLraa-r-sftttsisafii^ 
ifliic¥fT4:yfc»*i*cfca«M*Lis (tor, 017 

[0134] c 5 LfctfUB££Slcte . m 1 a (CmT 

sk. **wicaufciaas^*^<DAW*«a*©s 

tt, »aSI^AW**v5*IWffA*feoct^Tf§a 

-^^ffffl-r-Bcfcic*y. »ateo>ftT^»ii^a*i"c 
(cky7>^i=fl2sftsnfcx^— *i=*y, insi*ai= 
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[01 3 b i ZMWDiei&nKm+iz&iix* 

Wlfi)*lRfl!>lft*tt*trartWf=*Lfctfl>17ft 

So 

to 1 3 7] cajafl*^JB^2oo<0&iPiS*i2a 1 

1*7 t/^S«202 £0M£jftA£ 2 0 3 UTH 

l»208tMU **i=c«aW8*ttB205 
520^$fi^t4A^2o 4±ffl^S : 5 t t5lcsarS]8S2 0 

[01 38] EM Ql^^ijttflft^a^-ett* ff? 
X0D3U46RfittC2O4±l^, I TO (Indium 
Tin Ox I do) **&tt&£B!W£teS205£ 

[0 13 9] 7WM2 0 21?I±C<7)^ h^-<^tt^ 

iifiErasffi-cfty. -e*v*3»issi«»i=H*u<t^TF 

[0140] c^A'SfeHjiiiwiziEasiifcap^astt 
B2 0 5**r*aft»»*^-cit, ji»*<oB«a 

»Ha**<)E^*;fc*;:±l=fc*At h 01 9liWsLfcW 
aSSjtaS? 2 0 0 -Cfi v a WS1*B 205^*d£ 

CO 1 4 1] t«fr*X«*«««A, SB&io fcU 
^£»fit*lS2 0 50)154 ^d. jBUfr$£n, . 
2 0 3(DJBft**n a kt&t* Ca>S»rtt^=**ai 
&rfc«l t±* ISIS 

l^eln 1 ( ( (n, -n 4 ) xd*7r) /A) x l 



fcttft, LfctfoT. ( (n, -n ft ) x d xk) /A 
[0 14 2] a!k4EB«r**ftf«au«« 

ttn 2 o 5 ztz\m&B 204 *asatR urai** E 

[0 14 3] *fccct?li» ErS]flS2 0 9(±iS^$H<i 

[0 14 4] SH$JgfiB* #flU*l3Mf=tA#rtfl>E) 
[0 14 5] *fcfr*A«*fl>>K££A t L, aH9tt 



Rj &l (n, Xd, ) , 2> k) . * 

Bffl«2 1 1fCfeJt*y*-f-^3l/Rj (n, x 

dj ) , (j = K 2. ■»„ I) -fl?SL 
<l*„ 

O. ax Ri -Rj | £1. 2xA 

*y»*u<i*. 

I R| -Rj I "A 

»^ *aar * A^3fe<7> y ^>f->g wishes l < ft 

ttKMBU:: J; * U * ^r - g >ft ^ 4, 1 4 J: 3 

a-i^tiBis^asffti^tA^&io o. bx 

A£|R, -Rj l£l. ZxA(0affl|*2O%<D3ftSS 

[0 14 63 *«?«©afla^3fi^tt, 
*A<tt"F+ &zt lift <* £rc. ftjaattrcfiffliif*© 

[0 14 7] H2 0ttIiJ3ft^fcl=Ah5-f 3f«Btt©B 

(o 1 4 a] gizoic^UcMi^^aOO 
fi. H&sai<0*3ttttttx/«-^2 4e0SCfta.*ifc^ 
IC. *5-7.fyU*2 40 1 *ffll*r % 
(C^. ®, J »<D«'fe^>g>a-r^*fei§iS^2 4 0 2 
a, {*fej3iSfS$2 4 02kK WfeigJ3{StSl2 40 2o 
6MU 7U^3£I2 4 0 3, **rS]£*&2d O^ift 

405^ 2405 b, 24 0 5 c£»fi2Lfc o frfta 

fc. tftfr*.* ^fe)liafI^2 40 2 a1?l*XS^<^ 

MftMni. 2 8/imi=srau^feaa«a«2 

40 2 b-ei*XK^-f^#t«aoHS4l. 1^ml^ 
^fcfffeS^?5«2 4 0 2 c-Cli* h^-f ^ttttftOR 
^^0. 8 8|iml=a±Ufc. ftfe. 4 

sal*, ««>ii*iCityjffl»rSa)aft*^ft K>«f> 
VlHiR A 1= »fitt 4 *i * <o * tort fc a * <k 3 

[0 14 9] ftXh7<f ?ttM2 4 0Bti>±Mfl*&. 
(2)^^4iJBStfcSE^flKA<, 7L-fKIR2 40 3J3-fctf» 
|S)3iffi2 4 0 4±lw^fife4HTt^So 

[0 15 0) LfcA<?T. 4feS§jS«Ri£2 4 0 2-Cl*, 
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(0 15 1) -5LT?S£*lfcft&$^3t : p2 4 0 0(C 
[0 152] a^-^Jl^tt^fryKV^PU^X 

Co 1 53] c*«^ftiaifi^(csa-ft**L/>xh5 

(0 154) 

x©j&i oCJMtt »1 W^iH^^i 4t«Rj««.i 

9®*^&**1t!i*t«5lTt^. 01<O«Xf*li$|s* 
Hi 4. Wftfilgl 3fc4rU:$SftSflfcX*Jy httcDft 

*>* 0O*f;ltWlS]?S« 1 3 It, ®TSiftB 1 3 « £X U y h 

41 1 4KQl*XfcH4SXfc*. 

[0 15 6] t«fc**£wa»A&ft*?fi. 
x«4Ei 4t»raaa 1 3tsM«y, zni>%& 

ioi 57) ia2 2i**»Ma)j*as*5fe^fl)ffiB£ftiw 

foB* (a) (b) a>PQiRd!>«»<«4ni= 

[0158] *ux, **ra<&&aa^**i=*ivc 
(Dwm&s y g ^*Ai=n*sn4x 

t>J:5<CfiS«ICSH«ft**lfctttt<0X^— y-1 [c*y«» 
ftJc^lcLXtJU*. 

[0159) 3:fcR8ftT&fc#X^— * 1 <fc LTigfttt 



ztj>«*6f=»aT?*y» wasfcttttx^— w-ifco> 

ttfttfcOX*— * 1 — *fl»^.fc**M<05ftaaw3li^fl> 

[0 16 1] iSyAtit'to&BJiim&ttUtobtt 
1 1 O«(5ftf8^^}*^^fl'Jc0±Slc<?J^ff l 
TO [Indium Tin Ox i de) t?7?tfci 

AvP>*-&±El9Bl 5 (AL-3046. B*dfiWA 

[0 15 2] #A8fcttirr*ti3 am 
tf*7x44f^aw**tt«»*b4y, uxiti to 

jR?C»NiU ^<dSPI-tkisi^i e (al-3oa 

[0 16 3] CO>0|T!I* % 1IH3t<J!>:*:#£#9 6jimX 
9 6ifrn*e&*I51£848l 4A t B3IWC%^^4t^ 
EE**lXlN*<> JbTfiEfiBl 5. ie^l>^KS 
Its' -tffcS, 

[0 16 4] ftAS4i1 3«1IHJRSI=«B1 6 fi m<b& 
&0)Xy v H3bttU f£8//m0)&Sgftffli1 3 a 

fey, 1 I$0 9 8 (lmfi<0 + i:4**0SW#»1 3tf 

to i e b] ffitt?«isr£tt&i 4*ra«<»f*jfc**L 

"CL^o Tfc*rfcB/lrn<Dig£itt01 4 a ts IGUm 
IKOMBMeAI 4 b*KSLfc/^->£*U 9© 
/£mttrt|C4*<&**frS3M 4atfflM*HXL*ft. 

[0 16 6] C4tb@I^B4B*fcl*»|fija4i©»ai4;fi 

bttTftV, -#0*4S<05?WtMin 3 *Sfcf*1 4* 
Vfite0M0lWKMl 4 b*fc(*i 3 bfl**lc 
#@-ta£5lcffi#£ih.& 0 DSSttfiil 4l*WxWWll 

toAIVfl* ^M?ttaa«l 2 3 1S*& 2 4 t IC^JS 
[O 1 6 7) ±JHEI5]|S1 5* 1 6«)ElS]^fl3lF. Rli 
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6 0' H4**Afc*»A9l=8K+a# *fc±T&1& 

Jftjlr^t/OM) £ft#U i&5,J8 2 0£*&<> 
jSaf*»ia«* (An) *^0. 14 3, Andf*7lO 

[0 16 8) 7-WHtt*fc[*«|ft|*Sfl>r=» 

a, «»i=«fcyiaitcia***-±<* a*x*-iM 

(MLfe. X*-+MttS$f*5^mlc&£Uc<> 
[0 16 9] *fcwO)^-^-1l*Si^ffi-t(CEn 

[0 1 7 0] C0>X«*— *M ©iaflf*lt1 - 5T? 

.[0171] ^a)<fcai=ux(#b*t/=*^o»jaa9 

IS) SSISLfc. «S0iiDlcJ:Vtt|SIHIlc«Miift5)-« 

[O172]023 ft* ftM0ftA«^&?0>a?&*- 

¥*(A = 5 50nm) £Aft£ttTffiai££;)W£ L 

tfftl*flSfiS*3»*& 2 0 omfli: E*(=ffiEU=7 
* hy-f*-» Kl=*yttttLfc. 2fcfcfiP*a£Ef±OVA> 

[0173] ss«aittt^t^tic^«tt'Gtt 1 , 
*©aifi*i*B6w£w*i*aa^«t±£«Lfc, £ 

*2d<ift^ofc. fn*o^JE2. 8v^*[;ovf=rj£S 

[0 17 4) ZflOJ:^^**^©*****^!*. X* 

[0176] (AlftM 1 ) fttfcffl* t T , tttt**— * 
1 £tt(t*ftt»yicia&5 mOW***— 9-9 0 £H 

«a*ft-ca*Lfc)eJini*sih«i traflto*»««* 



y* wnmi tttKLrs^iia-ciB^fco -*if*. gffi 
[0 17 6] *IMa>iKA««»?0mCttArft« 

flgf*, iJlOTl, 04, 011. El 2 HcffflsnLfc* 
*MMLTmi*Z>CtffiV$Z>* H12 5-1213 21*, * 

»re * * to if £ i\t 5 tzfc&izmkt & * o 

tO 1 7 7] 

-waflwititttt: tJXBflttaexa 

[0 17 8] *«^(OI&aaJi<3ft : l L l*53ftSli^<. 

Anfttf*SHKrftCfclC*y*bl=«nfc1»tt* 
[0 17 9] «fc, 9— 6J9Jlin«flff*» 

[0180] *fc. X-<— tf-*HWW»H«f*»V(0» 

[0181] *M«l±0)IWlKJ3^rtt. tttt 

[0 16 2] *fc, *«P^i»»SS^*^tt»l=fSBSl 

jRa*«t»w=54mt4i:ticj!y, 3>hwi-tt* 



[tan **w*afflt*aaaw*^*Biwt*GD 
^r««BT?fey» (b) i*sffi»»w<&»a«ff** 
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*+0-e*y, u) ~ (c) itiEfew^i 

(d) - (f) tt«ffiHljta*t55+EQ. 
[04j 

[07 3 EEfflWi:RS«l*i:iWgEl=K«**lfcaa 

[(29] ttsiR^^E r sm^0M(iii£ 

[010] ?B£Efnma)EEfaJ«^RS?il«&©B9($£ 
[011] *MtM?aMS53RTO*A*KA 

[013] «2«>«^7a)»A*«S?a)jRta.ft€«l9t 
|H« 

[(ai 4] i/i«j-u>ant^fi«Wja**^*Bi- 
s] *»Bs*afflf*cfcA«-e#*jft|gffiiaA8 

[01 63 *M«ttfflr«c&^i?««ft»SAAS 
*jt!3K<7>f3tf <z>SU0> 1 M*IBNMr=9*B« 

[©1 7) asssw^ t ?-< c □ u>xt 0saa<o 1 
[is 1 83 ^A$jK^&7^^aLr^x&a)£ge<DSt 
[hi 9 3 **Mi*afflr4ct*»Tf$*iaAava» 

(Dte/#<7>j$ijtf> 1 MtMNAIKtl. 

[020] **Msafflt*ct*^«*iftAS^aK 

[02 1] #fta®BAfttt^0WRflf3t4> 1 
[02 2] *«W<OS«ASwlR-?<»fili^mJtoS» (a) 



[02 53 ^Sfilfl^SftAK^^SaRMffiOS'J^ 1 W 

[027] *«MOjftAa^^?-d>lffi^M<0»J^ 1 M 
CB3 2a3 MMOiBAttfltft^OIIIMaoMOlM 
[0 2 93 *l&^<z)^S.S^^ : F<Z>iij^S^a)^jwi0'J 

(03 0) ^^ass^^ii^att^ja) i « 

[03 13 *ft«|a)XAte«?a)BBXS«a)JNa)i«l 
£«tPfiW<c**0 o 

[S3 23 *§&wQm&&wm*<»m& i %&to%)<D-\m 
r0o 

1 tttt**--* 

1 1 MAA« (±B» v 1 2 7^SIS (T 

1 3 ntoXm CJbTSfc) . 1 3 a gBtMP* 1 

3 b »«Stttt 

1 4 WRM ITMJ , 1 4 a 1 

4 b IMSStttt 

1 5 ±gBfi8£* 1 9 TBSfSjK 

1 0 X<Vf>^, 2 0 ^SJ3. 2 3 

2 4 ft«MI 

3 1 ±*«. 3 2 T£«L 3 3 ±SfiB, 3 

3 a ±Etf<i3E2fl 

33b IttHMIH* 3 4 TCS. 3 4 8 - 

34b TStt*»«». 3 5 ±KMk 3 6- 

••-tsiui 

3 9 *<f 4 0 4 3 

4 4 |§4f*9, 4 5 5fc«L 4 6 S/aU-l/S/ 

4 7 MMaE?. 4 8 *4fcU>X, 4 9 

5 0 fft&L/^X. 5 1 X£'J->. 5 2 13 

5 3 »ft(S#tt*»a, 54, 5 5 

5 5— 

5 6 5 7 fifeftiB 

9 0 



PAGE 63/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-3/10* DNlS:2738300* CSlD:9497527049* DURATION (mm-ss):31-36 



Jun.28. 2007 1 1:06AM MacPhe rson, Kwok, Chen & Heid 



No. 0169 P. 64 




PAGE 64/83 * RCVD AT 6/28/2007 12:41:1 7 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-3/10 * DNIS:2738300 * CSID:9497527049 * DURATION (mm-ss):31-36 



Jun. 28. 2007 1 1:06AM MacPhe r son. Kwok, Chen & Heid 



No. 0169 P. 65 





PAGE 65/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/10 * DNIS:2738300 1 CSID:9497527049 * DURATION (mm-ss):31-36 



Jun, 28. 2007 1 1:07AM MacPherson, Kwok, Chen & Heid 



No. 0169 P. 66 





PAGE 66/83 * RCVD AT 6/28/2007 12:41:17 PM [Eastern Daylight Time]' SVR:USPTO-EFXRF-3/10 1 ONIS:2738300 * CSID:9497527049 ' DURATION (mm-ss):31-36 



Jun.28. 2007 1 1:07AM WlacPhe rson, Kwok, Chen & Heid 



No. 0169 P. 67 



[015] [016] 
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[192 9] [026] 
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